The environmental challenges have become increasingly integrated into the European Union's Common Agricultural Policy (CAP). The Europe 2020 CAP Framework defines new rules for farmers and targets on innovation, resource efficiency, economic viability, and environmental sustainability. Given the continual evolution of the CAP, it is relevant to focus on sustainable agriculture and which indicators can be employed to aid our understanding of the future farming strategies. This study examines the relationship between perceived sustainability and future farming strategies for three different commodities: sugar beet, dairy, and feta cheese. Survey data collected between 2017-2018 from 191 Belgian sugar beet farmers, 524 dairy farmers (from UK, Denmark, France, and Latvia), and 150 Greek sheep and goat farmers producing milk for feta cheese were analysed using multinomial logistic regressions. Our results show that the farmers' attitude towards sustainability affects intentions to implement specific farming strategies. Belgian sugar beet farmers who perceive their supply chain arrangements (SCAs) environmentally sustainable are less likely to reduce the scale of their farms' operations rather than to maintain them. Dairy farmers are more likely to change the existing scale than to maintain scale if they perceive that production choices affect environmental sustainability to a higher extent. Dairy farmers who perceive their SCAs economically sustainable are less likely to abandon farming. Greek sheep and goat farmers who perceive their SCAs economically sustainable are more likely to expand the existing scale. The observed differences at commodity-level show the importance of well targeted policy measures towards more sustainable farming systems in the European Union.
Introduction
To date, much debate about sustainable agriculture has centred on the farm, the farmer and the impact of different land use practices [1] [2] [3] [4] . However, sustainability should be seen in terms of the wider agro-food system [4] . Emphasis on sustainable food supply chains is important, because the food supply chain as a whole is the ultimate framework for a scrutiny of sustainability [2] . Supply chain arrangements (SCAs) are becoming more important as a strategic priority for primary producers, since lower policy intervention and unbalanced power are leading to an increased competitive pressure on primary producers and are shaping an emerging role for SCAs. Innovative SCAs are creating new types of relationships between producers and buyers, which have the potential to regulate markets [5] .
Some changes are currently shaping supply chains in the EU agri-food sector [6] . Moreover, the progressive reduction of the EU's Common Agricultural Policy (CAP) intervention is making the sector more and more market-oriented and less reliant on the management of markets [7] . In that context, the abolition of milk and sugar quotas is illustrative [5] . Despite the efforts of creating EU-wide minimum standards for SCAs, the differences in the SCAs of different commodity sectors, combined with diverse farming systems structures across the EU, means that similar arrangements may not be a viable solution for all EU situations. Farmers' behaviour is not fully under volitional control, whilst is strongly influenced by external stakeholders such as producers' organizations, food industries, public authorities, etc [8] . Other studies highlighted the aim to identify the level of synergy for integrating sustainability practices into the food chain [4, [9] [10] [11] . For example, Ilbery and Maye (2005) find that their case study businesses are not particularly sustainable; instead, driven by a strong economic need, they often have to dip into various links associated with more conventional food supply chains [4] .
The sustainability objectives have become increasingly integrated into the EU's CAP. The EU's CAP (2014-2020) Framework defines rules for farmers and targets on resource efficiency, economic viability, environmental sustainability, etc. Sustainability is also a requirement to meet consumer expectations and a competitive advantage for firms [8, 12] . Given the continuous evolution of the CAP, it is relevant to focus on sustainable agriculture and which indicators can be employed to aid our understanding of the future farming strategies.
Farmers base their agricultural activities and strategies on specific production goals or business plans. In the past such objectives have generally been rather simple ones based almost entirely on profit (or utility) maximization. However, it has been acknowledged that the current situation is more complex. Farmers are faced with growing pressure to become more sustainable from an environmental point of view and with growing market uncertainties that tend to weaken their economic viability. Farmers' perception of the options affects strategic decision making [13] . Farmers must find a balance between profit and non-profit objectives in order to maximize their income levels, without sacrificing the environment or natural ecosystems [14] . Those non-profit objectives are referred to the whole farms' business environment and relate to a wide range of issues such as sustainable agriculture. The process of strategic decision making is of increased importance to balance the various interests and needs [13] . The rapid evolution of new challenges shaping these external inputs have substituted for natural processes and resources, rendering them less powerful [18] . The high productivity of conventional agriculture had been achieved at the cost of massive damage to the natural environment and troublesome social disruptions. In order to reverse the negative consequences of conventional agriculture, different forms of sustainable agricultural systems have been recommended as alternatives for achieving the goal of an economically profitable and environmentally sound agricultural production system [19] .
Agricultural sustainability has been defined and described in many ways. The concept of "sustainable development 2 " was introduced by the "Brundtland report" in 1980 [20] . From then on, the concept of agricultural sustainability has gradually evolved and became increasingly prominent in agricultural policy debates. Therefore stakeholders pay more attention to the issues of monitoring and evaluation of agricultural practices, and raised the question of suitable indicators to measure sustainability aspects of given practices [21] . H Eckert and Breitschuh [22, 23] defined sustainable agriculture as "the management and utilization of the agricultural ecosystem in a way that maintains its biological diversity, productivity, regeneration capacity, vitality, and ability to function, so that it can fulfil-today and in the future-significant ecological, economic, and social functions at the local, national, and global levels and does not harm other ecosystems". The implementation and evaluation of sustainable agriculture has become a principal challenge for agricultural research, practice, and policy [24] .
Sustainability in agriculture is a complex concept and there is no common viewpoint among scholars about its indicators [25] . Moreover, there is no common and universal methodology for assessing sustainability of farms. In practice, sustainability assessment generally involves dividing the individual dimensions/factors into various issues of concern and assessing these objectives using indicators [21] . However, most researchers have classified sustainability in three groups of interdependent and interactive components [12, 21, 25, 26] , namely environmental (or ecological), social, and economic indicator sets. Each dimension is often underpinned with sub-themes and the respective indicators [27] . Viewed from the perspective of the farm, we can argue that the choice of these three dimensions is appropriate because the contribution to sustainable agriculture is threefold: (1) the production of goods and services (i.e., economic pillar), (2) the management of natural resources and the provision of environmental public goods (i.e., environmental pillar), and (3) the contribution to rural dynamics (i.e., social pillar) [12] . The harmonious combination of these three interconnected dimensions constitutes the background of sustainable agriculture. To move towards sustainability, it is necessary to progress simultaneously in all three dimensions. Because these three dimensions are linked, the improvement (or maintenance) of the economic performance alone is meaningless if it does not come together with an improvement (or maintenance) of environmental and social performances. For example, the economic profitability of a production system is not sufficient to compensate unbearable ecological and social costs [12] .
The environmental pillar is connected with the management and conservation of natural resources and fluxes within and between these resources. Natural resources provided by ecosystems include water, air, soil, energy, and biodiversity [24] . The agro-ecosystem has several social functions, both at the level of the farming community and at the level of society. The definition of these functions is based on present-day societal values and concerns [24] . Economic sustainability is 2 Sustainable development was defined as an "economically viable, environmentally sound, and socially acceptable development that meets the needs of the present without compromising the ability of future generations to meet their own needs" [20] . defined as the economic viability of farming systems, which is their ability to be profitable in order to provide prosperity to the farming community [24] . Economic viability can be understood as whether a farming system can survive in the long term in a changing economic context, such as variability in output and input prices, variability in yields, changes in output outlets, and changes in public support and regulation [12] .
Methods

Survey design
We applied an observational cross-sectional study design by using a producer survey. This survey is part of the EU-funded Horizon 2020 project SUFISA 3 (Sustainable finance for sustainable agriculture and fisheries). A total of 2299 farmers from 11 EU member states and eight different commodities were interviewed using a common survey. The sampling unit for the survey is the primary producer (farm). Within the supply chain, primary producers are the most exposed to market risks. The target population is defined at case study level, and it is comprised of farmers in a selected region producing the target commodity. The objective of the producer survey was to collect primary data on supply chain arrangements in order to assess the sustainability of given SCAs and identify future drivers of SCAs. The data collected at a microeconomic level (primary producers) during the SUFISA producer survey are rich and innovative in that there are few publicly available data sets concerning SCAs at an EU level [5] . In the case of sheep and goat farmers producing milk for feta cheese, a deliberate effort was made to target younger generation farmers in order to capture the prospective of a Protected Denomination of Origin product [28] . Data are comparable across a large geographical area and across commodity groups. In this paper, we have highlighted three different commodities (sugar beet, dairy, and feta cheese) in six different countries (Belgium, UK, Denmark, France, Latvia, and Greece) 4 . The commodity selection reflects variety: The sugar beet sector is a rather decreasing sector, the dairy sector is a stable and large sector, and feta cheese sector is an increasing sector.
Measurement
Sustainability
Sustainability across EU regions and commodities is directly captured through analysis of producers' opinions and perceptions of sustainability of SCAs and associated attributes. Farmers were asked to evaluate how much, in their opinion, the current SCA was sustainable [5] . The items identified by the European Commission [29] largely correspond to the elements of an OECD definition of the economic, social, and environmental dimensions of sustainable agriculture. 3 In this project 22 different case studies in 11 different European countries are studied. The cases are diverse and cover areas such as dairy farming, aquaculture, olive or sugar beet cultivation. The goal of the project is the identification of conditions that farmers face, what strategies they have employed in the past or may employ in the future and how effective these strategies are. 4 Tables and statistics are organised and presented by commodity group, meaning that case studies sharing the same commodity have been aggregated together to provide an overview of the SCAs at the sectoral level. Different classifications are possible and indeed defendable. In this study, we selected the most suitable items per dimension to measure sustainability (see Table 1 ).
According to the theory of reasoned action and the theory of planned behaviour, psychological studies have agreed that intention to perform a particular behaviour is demonstrated to be the best predictor for that specific behaviour. Intentions are assumed to capture the motivational factors that influence a behaviour, and depend on beliefs that link the given behaviour to certain outcomes and on the perceived social pressure to perform the behaviour. It is considered as a general rule that the stronger the intention to engage in a behaviour, the more likely should be its performance [30] [31] [32] . Based on the intention models [30] [31] [32] , we argue that the farmers' perceptions of sustainable SCAs give us essential insights into the underlying process that determines sustainable agricultural behaviour.
Moreover, certain SCAs explicitly require the adoption of farming practices which have lower impacts on the agro-ecological systems. A number of companies in the agri-food sector aim at market segments or niches by differentiating towards products with lower environmental or social impact. This is the case for organic products or for products obtained from conservation agriculture practices, such as integrated pest management and minimum tillage. These practices allow for maintaining biodiversity, reduce soils erosion, improve soils carbon sequestration capacity and ultimately to preserve the environmental resources for longer-term economic exploitation. In order to enter these markets, companies and cooperatives request specific production standards from farmers, often supported by certifications from private standard companies (e.g., GlobalGAP). Other standards aim to improve the social sustainability of the production processes, although these are more frequent in less developed countries rather than in the EU (e.g., FairTrade). As a result, the SCAs indirectly induce the farmer to adopt a more sustainable behaviour.
Different degrees of sustainability were perceived by farmers in each commodity group when asked to distinguish between environmental, social, and economic sustainability. Four components were identified for each dimension of sustainability. For each component the farmer was asked to assign a score from 1 (strongly disagree) to 5 (strongly agree) regarding the potential impact of the sales agreement terms on the various sustainability aspects.
Sustainability of SCAs depended on the farming system characteristics. The average perceived sustainability of SCAs for each commodity group is plotted in Appendix B. The figures show that, according to producers, the most sustainable arrangements can be found in the sugar beet commodity group. On the contrary, the agreements contracted in the case of feta cheese are perceived by producers as the less sustainable. Within each commodity group, the SCAs were perceived by the farmer to have a differentiated impact on the three sustainability dimensions, i.e. -environmental, social, and economic sustainability. As Table 1 shows, the perceived sustainability of SCAs in the sugar beet sector was quite homogeneous, although social sustainability was slightly higher compared to environmental and economic dimensions. Dairy SCAs were viewed as relatively environmentally and economically sustainable but less socially sustainable. Feta cheese SCAs, which were considered the least sustainable by surveyed farmers, had a relatively higher economic sustainability score than environmental and social dimensions. As the confirmatory factor analyses assure unidimensionality and content validity of our perceived sustainability indicator sets, it is allowed to calculate a summated scale by averaging the scores of the four indicators for environmental sustainability dimension (or three in the case of sugar beet 5 ), the four indicators for social sustainability dimension, and the four indicators for economic sustainability dimension (or two in the case of feta cheese 6 ) [34] . Observations with missing values (or "Not applicable" or "Do not know" answers) on the sustainability indicators were not used when calculating the "Environmental", "Social", and "Economic" sustainability variables.
Future farming strategies
Farmers' decisions to adopt a new agricultural technology depend on complex factors, such as farmers' perceptions [35] . According to Alonge and Martin (1995) , farmers' perceptions about the compatibility of sustainable agricultural practices with their farming systems emerged as the best predictors of adopting such practices [19, 36] .
It is important to understand how sustainability perceptions are linked to future economic strategies. Therefore, we asked the farmers directly about the future economic strategies that they will adopt in their farming activities ("What are your strategies for the development of your commodity within the context of your farm business in the coming five years"). The answers can be classified in one of the following four strategies: "I plan to maintain the existing scale of operations", "I plan to expand the existing scale of operations", "I plan to downscale the existing scale of operations", and "I plan to abandon farming". These answer categories were broadly developed based on the qualitative work done within the SUFISA project [37] .
In terms of future production and farming strategies, Table 2 shows that the majority of surveyed farmers do not expect any significant changes to their current production and farming business in the next five years. When the farmers are planning to change the existing scale, the sugar beet farmers prefer to downscale instead of expanding, while the dairy farmers and sheep and goat farmers prefer to expand. None of the sheep and goat farmers producing milk for feta cheese reported that they plan to abandon farming in the coming five years. This is not a surprising result, considering our deliberate effort to address younger farmers. Primary producers in the EU are facing a series of challenging factors affecting their business and their capacity to generate sufficient income now and in the future. Such factors can be categorised as 'risks' that can be due to the natural environment (such as weather and diseases), the market (such as price volatility), and/or policies (such as policy reforms or changes to regulations). 6 The CFA shows that not all items at the scale measurement level contribute significantly to their respective latent constructs for the feta cheese case. Fit indices and the overall internal consistency of the sustainability indicator sets were considered inadequate for the sample. Hence, modifications to the survey structure were made. Only the indicators "to sell the products in periods of greater difficulty where prices were low" and "to cope with changing market conditions" are used (see Appendix A).
The survey asked farmers to identify and rate 7 the most challenging risk factors that might influence their production and farming strategies in the future (see Table 3 ). For surveyed farmers, the most challenging factor was a severe drop in market prices, with prices and their volatility one of the main concerns for EU farmers across a variety of sectors. Changes in input prices can directly affect farms' profitability and therefore their capacity to generate sufficient income, especially if uncertainty on input prices is combined with uncertainties on product prices. However, access to loans for capital investments or credit for consumable inputs were the least worrying challenges, suggesting that, despite the financial crises of the last 10 years, there were more detrimental factors threatening farms' survival than credit access [5] . 
Statistical analyses
Multinomial logistic regression was performed, with farmers' perceptions on sustainability as covariates, predicting their future farming strategies. Multinomial logistic regression fits maximum likelihood models with discrete dependent variables when the dependent variable takes on more than two outcomes and the outcomes have no natural ordering. It is possible to use logistic regression to predict membership of more than two categories and this is called multinomial logistic regression. The analysis breaks the outcome variable down into a series of comparisons between two categories [38] .
To determine whether or not there is a significant relationship between sustainability perceptions and future farming strategies, multinomial logistic regression (mlogit) was conducted using the software programs STATA (version 12) and SPSS (version 24).
Results
Our sample consists of 191 Belgian sugar beet farmers, 524 dairy farmers (from UK, Denmark, France, and Latvia), and 150 Greek sheep and goat farmers producing milk for feta cheese 8 . All those farmers confirmed that sugar beet, dairy or feta cheese production respectively made up at least 7 From 1 (strongly disagree) to 5 (strongly agree). 8 The number of respondents is sometimes lower than these numbers, which is due to two reasons: a) farmers were not forced to answer a question resulting in missing values, b) follow-up questions were posed to farmers depending on their previous answer. part of their farm business during the campaign 2016-2017. The data of the survey were anonymously analysed.
Descriptive statistics
The average score on environmental sustainability is 3.67 (with a minimum of 1 and a maximum of 5). The average score on social sustainability is 3.85 (with a minimum of 1 and a maximum of 5). The average score on economic sustainability is 3.65 (with a minimum of 1 and a maximum of 5). The sample included slightly more Flemish farmers than Walloon farmers (55% n = 92 vs. 45% n = 74). The age is almost equally distributed around the respondents: 51% of the respondents are older than 50 years. More than one third of the respondents hold a college or university degree (38%). On average, 12.89 ha of the total area was cultivated for sugar beet (with a minimum of 2 ha and a maximum of 100 ha). However, the average sugar beet area for the entire Belgian sugar beet sector was 7.89 ha in 2014 [39] . This might implicate that farmers with a high sugar beet area were more interested in filling in the survey. A detailed overview of the control variables is presented in Table 4 . are not included because there is no variation in those variables (i.e., all respondents live in Thessaly Central Greece).
Dairy case
The average score on environmental sustainability is 3.28 (with a minimum of 1 and a maximum of 5). The average score on social sustainability is 3.15 (with a minimum of 1 and a maximum of 5). The average score on economic sustainability is 3.24 (with a minimum of 1 and a maximum of 5). The sample included 192 UK farmers, 81 Danish farmers, 85 French farmers, and 140 Latvian farmers. The age is almost equally distributed around the respondents: 58% of the respondents are older than 50 years. More than one fifth of the respondents hold a college or university degree (23%). About 60% of all surveyed farmers have a specific agricultural education, and producers in Denmark and Latvia are even above 75% [5] . On average, 160.61 ha of the total area was cultivated for dairy production (with a minimum of 4 ha and a maximum of 1769 ha). A detailed overview of the control variables is presented in Table 4 .
Feta cheese case
The average score on environmental sustainability is 1.92 (with a minimum of 1 and a maximum of 5). The average score on social sustainability is 1.86 (with a minimum of 1 and a maximum of 5). The average score on economic sustainability is 2.73 (with a minimum of 1 and a maximum of 5). Feta cheese is perceived by producers as the less sustainable agreements. Only 16% of the respondents are older than 50 years. Due to the rationale behind sample selection, more than half of the feta cheese producers in Greece were below 40 years of age, while this percentage drops below 10% in the dairy cases in UK and Latvia [5] . None of the respondents has a university degree. On average, 14.66 ha per farm was utilised in the production process (with a minimum of 2.36 ha and a maximum of 43.78 ha). A detailed overview of the control variables is presented in Table 4 .
Multinomial logistic regressions
Our case is suitable for multinomial logistic regressions. There is one outcome variable (future farming strategy) with four categories (maintain scale, expand scale, downscale scale, and abandon farming), three predictors 9 (environmental sustainability impact factor, social sustainability impact factor, and economic sustainability impact factor), and four control variables 10 (farmer age, farm size, farmer education, and region). In our case it makes most sense to use the first category (maintain scale) as the baseline category because this category represents no change in strategy while the other three categories represent some form of change (expanding, downscaling or abandoning). Significant parameters tell us which strategy farmers prefer based on sustainability perceptions. Table 5 shows the individual parameter estimates using environmental sustainability. Note that the table is split into three parts because these parameters compare pairs of outcome categories. We specified the first strategy (i.e., maintain the existing scale) as our reference category. Parameters with significant negative coefficients decrease the likelihood of that response category with respect 9 We run these predictors separately because of high correlation between them. 10 It is important to understand how farmers' strategic decision making is related to the socio-economic context in which the farm operates [3] . Strategic decision making is not a purely economic driven decision, but is it also influenced by the personal characteristics of the owner-manager [13] . Our control variables can be considered as characteristics of the socio-economic context in which the farm operates. The econometric models generally applied to study farmers' adoption of sustainable agricultural practices employ a range of determinants such as farm and farmer characteristics [8] .
Sugar beet case
to the reference category, while parameters with significant positive coefficients increase the likelihood of that response category in comparison with the reference category.
Whether the farmer puts high value on perceived environmental sustainability significantly predicts whether the farmer is planning to downsize the existing scale or to maintain the existing scale (B = −0.384, p < 0.05), ceteris paribus. The Odds Ratio tells us that as this variable increases, so as the farmer's environmental sustainability score shows one more unit, the change in the odds of downscaling scale (rather than maintaining scale) is 0.681, ceteris paribus. In short, the farmers are less likely to downscale scale than to maintain scale if they put a higher value on perceived environmental sustainability, ceteris paribus. In other words, the odds of downscaling scale are significantly lower than the odds of maintaining scale when the farmers' value on perceived environmental sustainability increases by one unit, ceteris paribus. Table C1 in Appendix C shows no significant estimates for the social sustainability independent variable. Table C2 in Appendix C shows no significant estimates for the economic sustainability independent variable.
Dairy case
Whether the farmer puts high value on perceived environmental sustainability significantly predicts whether the farmer is planning to expand the existing scale or to maintain the existing scale (B = 0.234, p < 0.05), ceteris paribus (see Table 6 ). The Odds Ratio tells us that as this variable increases, so as the farmer's environmental sustainability score shows one more unit, the change in the odds of expanding scale (rather than maintaining scale) is 1.263, ceteris paribus. In short, the farmers are more likely to expand scale than to maintain scale if they put a higher value on perceived environmental sustainability, ceteris paribus. In other words, the odds of expanding scale are significantly higher than the odds of maintaining scale when the farmers' value on perceived environmental sustainability increases by one unit, ceteris paribus. Whether the farmer puts high value on perceived environmental sustainability significantly predicts whether the farmer is planning to downsize the existing scale or to maintain the existing scale (B = 0.429, p < 0.10), ceteris paribus. The Odds Ratio tells us that as this variable increases, so as the farmer's environmental sustainability score shows one more unit, the change in the odds of downscaling scale (rather than maintaining scale) is 1.536, ceteris paribus. In short, the farmers are more likely to downscale scale than to maintain scale if they put a higher value on perceived environmental sustainability, ceteris paribus. In other words, the odds of reducing scale are significantly higher than the odds of maintaining scale when the farmers' value on perceived environmental sustainability increases by one unit, ceteris paribus. Table C3 in Appendix C shows no significant estimates for the social sustainability independent variable. Table 7 shows the individual parameter estimates using economic sustainability. Whether the farmer puts high value on perceived economic sustainability significantly predicts whether the farmer is planning to abandon farming or to maintain the existing scale (B = −0.542, p < 0.01), ceteris paribus. The Odds Ratio tells us that as this variable increases, so as the farmer's economic sustainability score shows one more unit, the change in the odds of abandoning farming (rather than maintaining scale) is 0.582, ceteris paribus. In short, the farmers are less likely to abandon farming than to maintain scale if they put a higher value on perceived economic sustainability, ceteris paribus. In other words, the odds of abandoning farming are significantly lower than the odds of maintaining scale when the farmers' value on perceived economic sustainability increases by one unit, ceteris paribus. Table C4 in Appendix C shows no significant estimates for the environmental sustainability independent variable. Table C5 in Appendix C shows no significant estimates for the social sustainability independent variable. Table 8 shows the individual parameter estimates using economic sustainability. Whether the farmer puts high value on perceived economic sustainability significantly predicts whether the farmer is planning to expand existing scale or to maintain the existing scale (B = 0.281, p < 0.10), ceteris paribus. The Odds Ratio tells us that as this variable increases, so as the farmer's economic sustainability score shows one more unit, the change in the odds of expanding scale (rather than maintaining scale) is 1.324, ceteris paribus. In short, the farmers are more likely to expand the existing scale than to maintain scale if they put a higher value on perceived economic sustainability, ceteris paribus. In other words, the odds of expanding scale are significantly higher than the odds of maintaining scale when the farmers' value on perceived economic sustainability increases by one unit, ceteris paribus. 
Feta cheese case
Discussions
We find that sugar beet farmers who consider their SCAs environmentally sustainable are less likely to reduce the existing scale of their farms' operations rather than to maintain them, ceteris paribus. The abolition of the quota system exhibits a challenge for the Belgian sugar beet sector. The future of Belgian sugar beet farmers is threatened by plummeting prices after the quota abolition, which could explain the rather risk-averse behaviour of Belgian sugar beet farmers. Moreover, farmers indicate that the most important reasons for their decision to not increase their current sugar beet operations are the facts that they want to wait and see how the market develops, they do not have access to the necessary land, and the crop is unprofitable. The farming sector is continuing to go through a structural change with less, but larger farms. The reduction of farms is often the only possibility for remaining farms to expand their business. Other land for expansion is either not available or too expensive. As farmers have less options to expand, intensification and innovation are the main remaining strategies for farmers to maintain their income. However, intensification may oppose sustainability goals and may thus also be limited [40] .
The abolition of the milk quota in 2015 has led to growing instability on the milk market [41] . Our results indicate that dairy farmers who made environmentally sustainable production choices are more likely to change (expand or downscale) the existing scale than to maintain the existing scale, ceteris paribus. The Brexit causes great uncertainty amongst the industry for the British dairy farmers. There is a need for nuanced post-Brexit policy decision-making that takes into account the potentially differentiated impacts of a changing policy context on dairy farmers and their different SCAs [42] . Currently, Danish dairy farming is in a significant financial crisis. It is no option for Danish producers to reduce production in times of poor prices, but the only option available is to increase efficiency, cancel reinvestments, and increase production [43] . In many French cases, dairy production is associated with pig production and/or vegetables production on the same farm, which allows farmers to diversify their sources of income. As in most European countries, the milk crisis has strongly hit most farms and incomes have decreased strongly [41] . While as of today, farmers' margins of manoeuvre to increase the economic resilience and the sustainability of their farms rests on individual decisions-as they don't feel they have enough power to change the broader context in which they operate. A larger scale transition, in which semi-extensive and pasture-based systems would gain prominence, could only happen if collective and territorially-based strategies are implemented and succeeded [41] .
We find that dairy farmers who consider their SCAs economically sustainable are less likely to abandon farming than to maintain the existing scale, ceteris paribus. The Latvian dairy sector has gone through significant challenges associated with market and demographic processes and political decisions. Furthermore, the sector itself is going through a substantial restructuring. Latvian dairy farmers are facing a turbulent period. In the turbulent context, leaving the sector is one of the common strategies the small and medium farms choose. However, more often owners of small farms first choose to internalise costs and cover the losses by unpaid work. This strategy can be a productive short-term solution (and as such, it has proven to be quite efficient). Still, in long-term, it might influence the quality of produce, the efficiency of the farm and have considerable impacts on farmer health [44] .
Our results show that sheep and goat farmers producing milk for feta cheese who consider their SCAs economically sustainable are more likely to expand the existing scale than to maintain the existing scale, ceteris paribus. These farmers are quite competitive in both the internal and external markets and their exported feta cheese has increased by 60% during 2010-2015 period. The particularity of their product, sheep and goat milk and feta cheese (a Protected Denomination of Origin product) protects them, up to a certain degree, from the high price volatility faced by other dairy systems. Currently, the Greek sheep and goat farmers show some optimism when economic sustainability is concerned [45] .
In all cases examined, the social sustainability dimension seems not to have a significant impact on farmers' strategy selection, when compared with the environmental and economic ones. Although, especially in the case of sugar beet, farmers suggest that their decisions affect societal recognition of their activities. One could first suggest that in times of crisis or changes, as it was the case for all farmers examined (abolition of quotas, financial crisis, restructuring of the sector etc.), economic sustainability becomes an imperative. Furthermore, the pressure to farmers in order to comply with a long series of regulations and rules related to the environment is apparent and increasing each time a new version of the CAP is debated. This fact and the perception of farmers that most of the societal demands towards them and farming have to do with exactly their environmental performance, implies strong association of the two sustainability dimensions, environmental and social, at least in the European farmers' perceptions.
This study has attempted to provide a commodity-level comparison of the relationship between farmers' perception of sustainability and future farming strategies. Yet, as with all research, our results should be interpreted with caution. It is possible that the survey formulation, providing examples of strategies mainly based on income, might have limited the spectrum of alternatives to individual farming strategies. Using an extensive survey would also allow to take into account other types of future farming strategies, like eco-innovation, agroecology, organic farming, short food supply chain agriculture, etc. In view of our results, future research is encouraged to more explicitly examine the trade-offs arising between economic and non-economic future farming strategies in relation with sustainability.
Our results suggest the need for nuanced policy decision-making that takes into account the potentially differentiated impacts of a changing policy context for the various commodities. Farmers consider the EU's Common Agricultural Policy as essential for providing subsidies, which used to be very different between sectors and commodities, but since the mid-term review of CAP in 2003, tend to be homogenised. However, there are still parts of the policy that are directly linked to specific sectors and commodities namely coupled payments and the support through the Common Market Organisation. In these cases the results of the study could be of particular importance. Additionally, market and socio-economic conditions are important aspects that affect all sectors to some degree. For example, the abolition of the milk quotas, the Russian import ban, and the Chinese market reduction has led to volatile and uncertain market conditions for dairy farmers. Due to this, the dairy sector experienced a gradual transition to volatile world market prices for milk (effectively liberalising the market for milk). This transition resulted in a downward pressure on prices [37] . In cases where the product was not affected at the same degree by this transition process (e.g., feta cheese), the downward pressure on prices was not manifested and also not perceived as such by farmers, when deciding about their strategy. Another example is the abolition of the sugar beet quotas, which means that there are no restrictions on sugar beet cultivation anymore. This is likely to have a dramatic effect on farmers' decisions whether to continue growing this crop. It is open to speculation which effect this is going to have, because overproduction may lead to a price drop which may make the cultivation of sugar beet unprofitable [37] .
Conclusions
Farms, ultimately, are businesses, which need profit continuity in order to survive and to remain on the market, and to keep delivering public goods and ecosystem services. The design of alternative, sustainable agricultural systems and technologies is rapidly evolving. Sustainable agriculture implies the necessity for farmers to remain competitive. Therefore, farmers need to innovate continuously in order to adapt to market development and changes in resource quality and availability [12] . Farmers must balance farm objectives that relate to a wide range of issues such as sustainability, in order to maximize income levels. Farmers need to take into account considerations related to the environmental, social, and economic impact of their activities. The farmers' attitudes towards sustainability affect intentions to implement specific farming strategies. We attempted to identify which farmers' perceptions of sustainable SCAs lead farmers to adopt a given decision or strategy. Our results are relevant for policy makers because they consider the relationship between policies and farmer behaviour to develop the most appropriate strategy and intervention to stimulate sustainability. For example, the European Commission and Council recently approved the new legislation on unfair trading practices (UTPs) 11 ensuring that the food supply chain is more economically, socially, and environmentally sustainable. Although many EU member countries already have different national rules on UTPs, in some countries there is no or only ineffective specific protection against UTPs. This new legislation will ensure a standard level of protection across all EU countries [46] . The relationships between producer organisations and the food industry should be strengthened to give response to sustainable issues creating economic conditions to compensate for transaction costs, and to provide technical support for farmers to improve their skills and knowledge to implement sustainable schemes [8] . 
Appendix A. Confirmatory factor analysis (CFA)
This Appendix examines the measurement of the perceived sustainability of the sales agreement using confirmatory factor analysis in order to develop sustainability impact indicators, consisting of environmental factors, social factors, and economic factors. These individual perceived sustainability dimensions will be used in our multinomial logistic regressions.
Sustainability was evaluated in terms of environmental, social, and economic sustainability of SCAs. Four indicators were identified for each dimension of sustainability. Prior literature assumes that the sustainability construct consists of three underlying sub-constructs and each sub-construct is measured using a certain number of indicators in a survey. To determine whether or not the sub-constructs measure one latent construct, structural equation modelling was conducted. We performed a second order confirmatory factor analysis, in which the main construct perceived sustainability will become second order construct and the three sub-constructs (environmental, social, and economic) will become first order constructs.
Results sugar beet
The items that are indicators of a specific construct should converge or share a high proportion of variance in common, known as convergent validity. Several ways are available to estimate the relative amount of convergent validity among indicator measures. JF Hair, WC Black, BJ Babin and RE Anderson [34] list some rules of thumb for assessing the construct validity (see Table A1 ). First, the standard factor loading estimates should be at least 0.5, or ideally above 0.7. Second, construct reliability (CR) is used in measuring the degree to which an underlying variable of a construct and its indicators are represented in structural equation modelling. All CR's should be above the 0.7 cut-off value. Third, the average variance extracted (AVE) should be at least 0.5 or higher, suggesting adequate convergence (i.e., the variance explained by the latent factor structure imposed on the measure is larger than the remaining error in the items).
The three sub-constructs of sustainability impact were found to have adequate goodness-of-fit indices (see Table A2 ) achieved with the threshold suggested by BM Byrne [47] and JB Schreiber, A Nora, FK Stage, EA Barlow and J King [48] . It is concluded that the overall assessment of the criteria for model fit was acceptable for the 11 indicators measuring the potential sustainability impact on sales agreement using second order confirmatory factor analysis in its validation. 
Results dairy
The three sub-constructs of sustainability impact were found to have adequate goodness-of-fit indices (see Table A3 and Table A4 ) achieved with the threshold suggested by BM Byrne [47] and JB Schreiber, A Nora, FK Stage, EA Barlow and J King [48] . It is concluded that the overall assessment of the criteria for model fit was acceptable for the 12 indicators measuring the potential sustainability impact on sales agreement using second order confirmatory factor analysis in its validation. 
Results feta cheese
Using CFA not all indicators at the scale measurement level were found to contribute significantly to their respective latent constructs. The standardized path loadings ranged from 0.59 to 0.79 for environmental, social ranged from 0.76 to 0.85, and economic ranged from 0.13 to 0.85. Fit indices and the overall internal consistency of the sustainability impact scale were considered inadequate for the sample. Hence, modifications to the survey structure were made. The factor economic sustainability impact was modified by removing the indicators "maintain profitability" and "invest in farm business". According to the analysis of the new survey structure, the fit indices and the overall internal consistency of the sustainability impact scale were considered adequate for the sample.
The three sub-constructs of sustainability impact were found to have adequate goodness-of-fit indices (see Table A5 and Table A6 ) achieved with the threshold suggested by BM Byrne [47] and JB Schreiber, A Nora, FK Stage, et al. [48] . It is concluded that the overall assessment of the criteria for model fit was acceptable for the 10 indicators measuring the potential sustainability impact on sales agreement using second order confirmatory factor analysis in its validation. Table A5 . Construct validity-feta cheese. 
Conclusions
The CFA findings presented a significant and reliable measure of convergent validity of perceived sustainability to the group of environmental, social, and economic factors. As the tests assure unidimensionality and content validity of our sustainability impact scale, it is allowed to calculate a summated scale by averaging the scores of the four indicators for environmental impact factor (or three in the case of sugar beet), the four indicators for social impact factor, and the four indicators for economic impact factor (or two in the case of feta) [34] . The scale is a self-report, valid and reliable measure of the potential agricultural sustainability impact on the sales agreement. 
